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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eUgible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 09/02/2009 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3 . Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

4. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
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claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S. C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
5. Claims 1-9, 12, 13 & 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
O'Lear et al. (US 5,252,486) and further in view of PoUema et al. (US 5,849,592). 

Regarding Claim 1, O'Lear et al. disclose a method for analyzing a liquid sample 
(Abstract) by injecting the latter in a reaction loop (e.g. coil of tubing, Fig. 1 (41), C12/L57-58) 
coupled with illumination means and detection means, said method comprising the following 
steps: 

• filling a reaction loop (e.g. coil of tubing, Fig. 1 (41), C12/L57-58) with a 
minimum volume of the sample to be analyzed (C5/L34-36), through a first input 
of a T-shaped branch (e.g. T-connector, Fig. 1 (35)) and its output, this reaction 
loop sample forming a transparent pipe (e.g., flow-through cell, C12/L68 & 
C13/L2) with a length between about 0.5 cm and about 10 cm (0.5 to 2 cm, 

CI 1/L47), with which detection means (e.g. colorimeter. Fig. 1 (49), C12/L68) 
are coupled, 

• injecting at least one fixed volume of at least one reagent (e.g. color-forming 
reagent, C12/L39) into the reaction loop via a second input of the T-shaped 
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branch, in using a regulator at a flow rate of about 10 to about 1,000 \iL min-1 
(e.g. 0.15 ml/min or 150 ^iL/min, C5/L34), 

• illuminating the transparent pipe, (see a colorimeter being used, CI 1/L39-49), 

• detecting filtered light (e.g. 600-850 nm filter, C4/L39) by the detection means, 

• recording levels of light transmitted through said transparent pipe after filtering 
(C13/L1-5), 

• discharging the reagents located in the reaction loop (e.g. waste, C12/L30). 

Although O'Lear et al. disclose a regulator (Fig. 1 (13) & C12/L39) to control fiow rate, 
the reference fails to disclose a use of a push-syringe. 

PoUema et al. disclose a method for analyzing a liquid sample (Abstract), filling a 
reaction loop using a push-syringe (Figs. 3A-3C (SP), C2/L52). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to substitute a regulator with a push-syringe to control flow rate in low 
quantities, as disclosed by PoUema et al., see C5/L43-58. 

Regarding limitations recited in Claim 1 which are directed to specific fiinctions of a 
detector recited in said claim, it is noted that a detector can not function without having an 
illumination means to fully function. Even though O'Lear et al. do not explicitly disclose an 
illumination means, it would have been obvious to employ an illumination means to make the 
detector fully functional. As evidence by applicant's IDS filed on 03/14/2006, Hach (GB 
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967,586) discloses a lamp (Fig. 1 (60)) as an illumination means to be used with a colourimeter 
as detection means (Fig. 1 (15)). 

Regarding Claims 2-8, O'Lear et al. further disclose the method, wherein: 

• a concentration gradient is detected in the reaction loop (see determination of 
concentration at designated intervals, C4/L9-22); 

• the reaction loop is a transparent capillary or a microfluidic channel (e.g. internal 
diameter of 0.0125 cm, C5/L28); 

• the discharge of the reagents located in the reaction loop is performed by means 
of the remaining sample (C5/L5-7); 

• the discharge of the reagents located in the reaction loop is performed by means 
of the next sample (C12/L28-31); 

• the sample flux is not interrupted, which allows continuous analysis (e.g. 
continuous supply of fresh sample, C12/L31); 

• fixed volumes of reagents are successively injected during predefined time 
intervals (C4/L 19-22); and 

o a series of pulses of reagents is produced at flow rates of the order to 10 to 
1,000 ^iL/min (e.g. 0.15 ml/min or 150 ^iL/min, C5/L34) followed by a 
waiting time; 



Regarding Claim 9, O'Lear et al. further discloses the method, wherein: 
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• linear detection (e.g. colorimeter, Fig. 1 (49), C12/L68) is performed along the 
reaction loop. 

Regarding Claim 9, with obtained information from the system, it is possible that the 
recited claim limitations can be achieved. 

Regarding Claim 12, O'Lear et al. disclose a system for analyzing a liquid sample 
(Abstract) comprising 

• a reaction loop (e.g. coil of tubing. Fig. 1 (41), C12/L57-58) between the sample 
introduced through an inlet linked to a first input of a T-shaped branch (e.g. T- 
connector. Fig. 1 (35)) and at least one reagent (e.g. color-forming reagent, 
C12/L39), and 

• detection means (e.g. colorimeter, Fig. 1 (49), C12/L68), wherein the reaction 
loop consists of a transparent pipe (e.g., flow-through cell, C12/L68 & C13/L2), 
and the outlet of which is connected to the transparent pipe with a length between 
about 0.5 cm and about 10 cm (0.5 to 2 cm, CI 1/L47) allowing doses of said at 
least one reagent to be delivered into this loop, and 

• illumination means with which this transparent pipe may be illuminated (see a 
colorimeter being used, CI 1/L39-49) so that the detection means record levels of 
light transmitted through said loop after filtering (e.g. 600-850 nm filter, C4/L39). 
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Although O'Lear et al. disclose a regulator (Fig. 1 (13) & C12/L39) to control flow rate, 
the reference fails to disclose a use of a push-syringe. 

PoUema et al. disclose a method for analyzing a liquid sample (Abstract), filling a 
reaction loop using a push-syringe (Figs. 3A-3C (SP), C2/L52). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to substitute a regulator with a push-syringe to control flow rate in low p,L 
quantities, as disclosed by PoUema et al, see C5/L43-58. 

Regarding limitations recited in Claim 12 which are directed to specific functions of a 
detector recited in said claim, it is noted that a detector can not function without having an 
illumination means to fiiUy fimction. Even though O'Lear et al. do not explicitly disclose an 
illumination means, it would have been obvious to employ an illumination means to make the 
detector fully functional. As evidence by applicant's IDS filed on 03/14/2006, Hach (GB 
967,586) discloses a lamp (Fig. 1 (60)) as an illumination means to be used with a colourimeter 
as detection means (Fig. 1 (15)). 

Regarding Claims 13 & 17, O'Lear et al further disclose the system, wherein: 

• the transparent pipe is a transparent capillary or a microfluidic channel (e.g. internal 
diameter of 0.0125 cm, C5/L28); and 

• a microvalve (e.g. injection valve. Fig. 1 (21)) positioned upstream fi-om the point of 
introduction of the sample into the reaction loop. 
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6. Claims 10 & 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over O'Lear et 
al. (US 5,252,486) in view of PoIIema et al. (US 5,849,592) and further in view of Pawliszyn 
(US 4,940,333). 

Regarding Claims 10 & 11, modified O'Lear et al. disclose all the claim limitations as set 
forth above. However, O'Lear et al. fail to disclose a method for analyzing a liquid sample 
comprising a movable point detector. 

Pawliszyn discloses a method for analyzing a liquid, wherein: 

• a concentration gradient is detected in the reaction loop (Abstract); 

• the reaction loop is a transparent capillary or a microfluidic channel (e.g. 
capillary, Fig. 9 (51), C9/L41); 

• the discharge (e.g. discharge tube. Fig. 10 (77)) of the reagents located in the 
reaction loop is performed by means of the next sample (C10/L23-26); 

• a point detection (e.g. optical fiber, Fig. 10 (79 & 83), C10/L26 & 30) is achieved 
in a location of the reaction loop so that it is possible to obtain a time plot of the 
reactions in a location of the set: reaction loop and detection means; and 

• a point sensor is used, and wherein the point sensor is configured to be movable 
along the reaction loop (C5/L54). 

Regarding Claim 1 1, it is noted that gluing can be unglued to relocate the detector to 
another position. In addition, it is noted that said method claim does not recite movement step of 
the sensor. 
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O'Lear et al. and Pawliszyn are analogous because these references are directed to liquid 
analysis (Abstracts). 

It would have been obvious to one of ordinary skill in the art at the time of the respective 

invention to combine movable point detection means, as taught by Pawliszyn, to the respective 
liquid analyzers, as taught by O'Lear et al. to provide a relocating detector function of optical 
fibers to study concentration gradient at different positions within the sampling location. 

7. Claims 1 , 2, 9, 12 & 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
PoUema et al. (US 5,849,592). 

Regarding Claim 1, PoUema et al. disclose a method for analyzing a liquid sample 
(Abstract) by injecting the latter in a reaction loop coupled with illumination means and 
detection means, said method comprising the following steps: 

• filling a reaction loop with a minimum volume of the sample to be analyzed (C4/L44- 
47), through a first input and its output, this reaction loop (e.g. reaction coil, Fig. 4A 
(RC), C4/L49) sample forming a transparent pipe with which detection means (e.g. 
flow-through detector, Figs. 1-4 (D), C2/L53) are coupled; 

• injecting at least one fixed volume of at least one reagent (e.g. reagent, (R), C4/L52) 
into the reaction loop via a second input using a push-syringe (Figs. 3A-3C (SP), 
C2/L52) actuated at a flow rate of about 10 to about 1,000 \iL min-1 (see "aspirate 
low ^iL" C5/L45; "limited to 2 mL/min" C5/L66-67), 
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• illuminating the transparent pipe (see a colorimeter being used, Claim 5), 

• detecting levels of filtered light by the detection means (e.g. flow-through detector. 
Figs. 1-4 (D), C2/L53 & colorimeter, potentionmeter. Claims 5 & 6, respectively)); 
and 

• recording levels of light transmitted through said transparent pipe after filtering 
(C6/L62), 

• discharging the reagents located in the reaction loop (e.g. waste, C 12/L30). 

Regarding a pipe with a length between about 0.5 cm and about 10 cm, since the instant 
specification is silent to unexpected result, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to vary the length of the pipe to control liquid 
volume in the system, see C1/L43-58 & C2/L44-45. 

Regarding limitations recited in Claim 1 which are directed to specific functions of a 
detector recited in said claim, it is noted that a detector can not function without having an 
illumination means. Even though PoUema et al. do not explicitly disclose an illumination means, 
it would have been obvious to employ an illumination means to make the detector fully 
fimctional. In addition, it is well known that a flow-through detector has a transparent pipe as a 
part of its mechanism. Further, in order for a colorimeter to function, it is always used with a 
filtered light. See evidential reference submitted by applicant's IDS filed on 03/14/2006, Hach 
(GB 967,586) discloses a liquid analyzing system utilizing a colourimeter (Fig. 1(15)) with a 
colour filter (Fig. 1 (63)) as detection means and a lamp (Fig. 1 (60)) as an illumination means to 
be used with a colourimeter as detection means (Fig. 1 (15)). 



Application/Control Number: 10/5 53,5 64 Pagell 
Art Unit: 1797 

Further, PoUema et al. disclose a various required connecting tubing used (C1/L51-52), 
however, it is silent to the specific shaped branch used thereof. It is well known in the art that 
the connections can have a variety of shapes of configurations, including T-shaped, C-shaped 
(semi-circular), square, circular, rectangular, polygonal, etc. The change in configuration of 
shape of a device is obvious absent persuasive evidence that the particular configuration is 
significant. In re Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966). It would have been 
obvious to one having ordinary skill in the art at the time of the invention to use a T-shaped 
branch to connect the sample inlet to the push-syringe in order to increase the efficiency of the 
flow as well as simplify the arrangement. 

Regarding Claims 2 & 9, PoUema et al. fiirther disclose the method, wherein: 

• a concentration gradient is detected in the reaction loop (C1/L25-27); and 

• linear detection (e.g. colorimeter, potentionmeter, Claims 5 & 6, respectively) is 
performed along the reaction loop so that it is possible to obtain a space and time 
plot of the reactions in the set, reaction loop and detection means. 

Regarding Claim 9, with obtained information from the system, it is possible that the 
recited claim limitations can be achieved. 

Regarding Claim 12, PoUema et al. disclose a flow-injection analysis system (Abstract) 
for analyzing a liquid sample comprising: 
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• a reaction loop (e.g. reaction coil, Fig. 4A (RC), C4/L49) between the sample 
introduced through an inlet (see valve (MPV) inlet in Fig. 4A) and at least one 
reagent (e.g. reagent, (R), C4/L52), and 

• detection means (e.g. flow-through detector. Figs. 1-4 (D), C2/L53 & 
colorimeter, potentionmeter, Claims 5 & 6, respectively)), wherein the reaction 
loop consists of a transparent pipe, and 

• said system comprises a push-syringe (e.g. syringe pump. Figs. 3A & 4A (SP)), 

• the outlet (see valve (MPV) in Fig. 4A connecting to the (RC)) of which is 
connected to the transparent pipe allowing doses of said at least one reagent to be 
delivered into this loop, and 

• illumination means with which this transparent pipe may be illuminated (see a 
colorimeter being used. Claim 5). 

Regarding a pipe with a length between about 0.5 cm and about 10 cm, since the instant 
specification is silent to unexpected result, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to vary the length of the pipe to control liquid 
volume in the system, see C1/L43-58 & C2/L44-45. 

Regarding limitations recited in Claim 12 which are directed to specific functions of a 
detector recited in said claim, it is noted that a detector can not function without having an 
illumination means. Even though PoUema et al. do not explicitly disclose an illumination means, 
it would have been obvious to employ an illumination means to make the detector fully 
fimctional. In addition, it is well known that a flow-through detector has a transparent pipe as a 
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part of its mechanism. Further, in order for a colorimeter to fiinction, it is always used with a 
filtered light. See evidential reference submitted by applicant's IDS filed on 03/14/2006, Hach 
(GB 967,586) discloses a liquid analyzing system utilizing a colourimeter (Fig. 1 (15)) with a 
colour filter (Fig. 1 (63)) as detection means and a lamp (Fig. 1 (60)) as an illumination means to 
be used with a colourimeter as detection means (Fig. 1 (15)). 

In addition, PoIIema et al. disclose a various required connecting tubing used (C1/L51- 
52), however, it is silent to the specific shaped branch used thereof It is well known in the art 
that the connections can have a variety of shapes of configurations, including T-shaped, C- 
shaped (semi-circular), square, circular, rectangular, polygonal, etc. The change in configuration 
of shape of a device is obvious absent persuasive evidence that the particular configuration is 
significant. In re Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966). It would have been 
obvious to one having ordinary skill in the art at the time of the invention to use a T-shaped 
branch to connect the sample inlet to the push-syringe in order to increase the efficiency of the 
flow as well as simplify the arrangement. 

Regarding Claim 16, PoUema et al. fiirther disclose the system comprising a peristaltic 
pump allowing introduction of the sample (C1/L49-50, Figs. 1A-2B (PP)). 

8. Claims 13, 15, 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
PoUema et al. (US 5,849,592) as applied to claim 12 above, and fiirther in view of Pawliszyn 
(US 4,940,333). 
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Regarding Claim 13, PoUema et al. disclose all the claim limitations as set forth above. 
However, PoUema et al. fail to disclose the system comprising a capillary channel. 

Pawliszyn discloses a system for analyzing liquid sample (Abstract) comprising: 

• a reaction loop (e.g. sample chamber, Figs. 9 (54) & 10 (78), C9/L43 & C10/L25, 
respectively) between this sample introduced through an inlet (Fig. 9 (60), 
C9/L48) and at least one reagent (e.g. solvent. Fig. 9 (59)); and 

• detection means (e.g. optical fiber. Fig. 10 (79 & 83), C10/L26 & 30); 

• characterized in that the reaction loop consists of a transparent pipe (C5/L49); 
and 

• the outlet (e.g. tubing. Fig. 9 (56)) of which is connected to the reaction loop 
allowing doses of said at least one reagent to be delivered into this loop; and 

• illumination means (e.g. LED, Fig. 10 (82), C10/L29) with which this reaction 
loop may be illuminated so that the detection means record levels of light 
transmitted through said loop after filtering; and 

• the transparent pipe is a transparent capillary or a microfluidic channel (e.g. 
capillary. Fig. 9 (51), C9/L41). 



PoUema et al. and Pawliszyn are analogous because these references are directed to liquid 
analysis (Abstracts). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to use a capiUary tube, as taught by PawUszyn, to the liquid analyzers, as taught by PoUema et 
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al, to further take the advantages of using low sample and reagent necessary to carry out the 
analysis. 

Regarding Claim 15, Pawliszyn further discloses the system comprising the detection 
means comprise two optical fibers (Fig. 10 (79 & 83), C10/L26 & 30) positioned on either side 
of the reaction loop. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to combine optical fibers as detection means, as taught by Pawliszyn, to the flow injection 
analyzer, as taught by Pollema et al., to add different detection properties of optical fibers since 
each detector has its own detection range. 

Regarding Claim 17, Pawliszyn further discloses the system comprising a microvalve 
(e.g. valve, Fig. 9 (57)) positioned upstream from the point of introduction of the sample into the 
reaction loop. 

Regarding Claim 17, even though the primary reference is silent to the specific valve 
used, it would have been obvious to one of ordinary skill in the art at the time of the invention to 
use a microvalve, as taught by Pawliszyn, since the system is directed to analyze liquid in small 
volumes which requires precise sample and reagent dispersions. 



9. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pollema et al. 
(US 5,849,592) as apphed to claim 12 above, and fiirther in view of Petro et al. (US 6,584,832). 
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Regarding Claims 14, PoUema et al. disclose all the claim limitations as set forth above. 
However, PoUema et al. fail to disclose a detection means comprise a diode array. 
Petro et al. disclose a flow-injection analysis system wherein: 

• a reaction loop (see around detection cavity, Fig. 2B (13 1)) between sample 
introduced through an inlet (e.g. injection port, Fig. 2B (108)) and at least one reagent 
(e.g. additional injection port. Fig. 2B (108')); and 

• in that said system comprises a push-syringe (e.g. syringe pump, C30/L4); 

• the outlet (see Fig. 2B tubing post filter (104)) of which is connected to the reaction 
loop allowing doses of said at least one reagent to be delivered into this loop; 

• the detection means comprise a diode array (e.g. photodiode array detector, Fig 2B 
(130), C21/L27); and 

• a peristaltic pump allowing introduction of the sample (C30/L1 1). 

PoUema et al. and Petro et al. are analogous because these references are directed to flow 
injection analysis (Abstracts). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to combine diode array as detection means, as taught by Petro et al., to the flow injection 
analyzer, as taught by PoUema et al, to add different detection properties of a diode array since 
each detector has its own detection range. 
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Response to Arguments 

10. Applicant's arguments filed 09/02/2009 have been fiiUy considered but they are not 
persuasive. 

11. In response to applicant's argument that the references fail to show certain features of 
applicant's invention that: 

• O'Lear et al. do not disclose ''reaction loop forming a transparent pipe with a length 
between about 0.5 cm and about 10 cm", it is noted that O'Lear et al. disclose a flow- 
through cell (C12/L68) with length of 0.5 to 2 cm (CI 1/L47). It is noted that a flow- 
through cell detector has a transparent pipe as a part of its mechanism; 

• With respect to regulator of O'Lear, it is noted that the regulator is fully capable of 
carrying out a flow rate of 0.13 and 0.18 ml/min (C5/L33) which is within the 
claimed limitations; 

• With respect to ''Pollema does not disclose the claimed features of the reaction loop 
such as its length", it is noted that since the instant specification is silent to 
unexpected result, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to vary the length of the pipe to control liquid 
volume in the system, see C1/L43-58 & C2/L44-45; and 

• With respect to ''PoUema does not disclose the use of a push-syringe", a use of 
syringe pump is disclosed in Figs. 3A-3C (SP), C2/L52. 

12. In response to apphcant's argument that the references fail to show certain features of 
applicant's invention, it is noted that the features upon which applicant relies (i.e., "push- 
syringe" . . . "delivers a variable but rejectable amount of dye...") are not recited in the rejected 
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claim(s). Although the claims are interpreted in light of the specification, limitations from the 
specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 
USPQ2d 1057 (Fed. Cir. 1993). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dean Kwak whose telephone number is 571-270-7072. The 
examiner can normally be reached on M-TH, 5:30 am - 4:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill A. Warden can be reached on 571-272-1267. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jill Warden/ 24Sep09 
Supervisory Patent Examiner, Art Unit 1797 

/D. K./ 

Examiner, Art Unit 1797 



